Abstract Pour and spread plates are the conventional methods of choice for the isolation and enumeration of heterotrophic microorganisms in treated water supplies. The tests are performed at 22°C and 37°C for 72 h and 48 h respectively. Counts at 22°C are associated with pollution of water systems from external sources, while counts at 37°C are used as an indication of treatment plant performance and the deterioration of the general quality of water. Conventional methods using Yeast Extract Agar for a pour plate and R 2 A agar for a spread plate were compared with the multidose IDEXX™ SimPlate method for the isolation and enumeration of heterotrophic bacteria in water. SimPlate gave a significantly higher count on average than the conventional methods. The R2A method showed the next highest count, being significantly higher than Yeast Extract Agar. In addition, unlike the pour and spread plate methods, SimPlate was easier to use, reduced labour, and the test results were far easier to read.
Introduction
Heterotrophic plate count (HPC; total plate count) is used in water microbiology as the standard test method to assess the general quality of water. Heterotrophic bacteria can be cultured in a controlled laboratory environment at 22°C and 37°C for 72 h and 48 h respectively (Eccles et al., undated; ISO, 2001; SCA, 2002) . Bacterial counts obtained at 37°C indicate the performance of the treatment system as well as the deterioration of the general quality of water. Counts at 22°C are generally used for the indication of pollution introduced into the system from external sources (SCA, 2002) . These counts include viable bacteria, moulds and yeasts, all of which are capable of growth on organics as a carbon source (LeChevallier and Gordon, 1984; PHLS, 2002) .
Although HPC has few health-risk implications, it should be taken seriously. It is an important test, as the presence of heterotrophic bacteria in water is associated with odour and taste (LeChevallier and Gordon, 1984; APHA, 1995) . Most importantly, high levels of heterotrophs in water can suppress the detection of coliforms that can result in the increase of pathogenic bacteria (LeChevallier et al., 1991; Stillings and Roll, 1998) .
The IDEXX SimPlate™ method for HPC is a multi-enzyme technology. It is designed to detect the viable bacteria in water (Stillings and Roll, 1998; PHLS, 2002; SCA, 2002) . It works by targeting the enzymes that are known to be present in target microorganisms (Stillings and Roll, 1998) . Once the substrate reacts with the target enzymes, a blue fluorescence is produced in 48 h at 37°C. The number of fluorescing wells is counted under longwavelength UV-light. An MPN number is then read from the IDEXX MPN tablet provided with the test. The aim of the study was to determine and compare the correlation between the new IDEXX SimPlate™ method for HPC and the traditional pour plate method for HPC. The PHLS pour plate method for HPC was followed (BS, 1999; PHLS, 2002) . This involved pipetting a 1-mL aliquot of sample into a sterile Petri dish with ~15 mL molten YEA being added. The sample and agar were mixed thoroughly, and, after solidification, the plates were inverted and incubated at 37°C for 48 h. Plates were read at 18 h, 24 h and 48 h intervals.
R 2 A agar R 2 A is not used in the laboratory for the routine determination of HPC bacteria on routine water samples. This agar was included in the study and its performance was compared with that of YEA. R2A is a low-nutrient growth-medium and is always associated with better recovery of heterotrophic bacteria at room temperature (Eccles et al., undated) . The YEA method for a pour plate was followed as described above, replacing YEA with R 2 A. Plates were incubated as above. Plates were read at 18 h, 24 h and 48 h intervals.
IDEXX SimPlate™ method
The manufacturer's instructions were followed. The SimPlate™ dehydrated medium was rehydrated by pouring sterile deionised water to the 100 mL mark. The bottle was shaken to dissolve the medium and kept in the refrigerator until required to perform the test. The medium was rehydrated on the day of the analysis. A 1-mL aliquot of sample was pipetted onto the centre of the SimPlate™ and 9 mL of rehydrated medium was added. The plate was covered and gently swirled to distribute the sample into all the wells. This was followed by draining of excess sample. Plates were inverted and incubated at 37°C for 48 h with results being read at 18 h, 24 h and 48 h intervals.
Results and discussion
A paired t-test was used to compare the SimPlate MPN/mL result with the YEA and R 2 A CFU/mL results from 90 samples. This additional analysis was performed to confirm the original analysis and to investigate the effect of sample 95 on the overall results. This sample had an extremely high R 2 A result -this "outlier" may have both biased the estimated difference in the organism count between the two methods and also inflated the estimated variance, which may have resulted in a non-significant test. Providing that the difference between the two methods had an approximate normal distribution, then a paired t-test would give a reasonable estimate of the difference in the numbers detected by the two methods. Only the 48 h results have been used in this statistical analysis (Table 1) .
The SimPlate™ vs YEA comparison is shown graphically in Figure 1 . While the differences did not have a normal distribution, they were reasonably symmetrical and the results from both the paired t-test and its non-parametric equivalent, the Wilcoxon signed rank test, were similar. Thus, it can be concluded that there was a significant difference Figure 2 that there was one sample that was somewhat different to the remaining 89. This observation would bias the estimated mean difference towards the negative and inflate the standard deviation. Thus, the paired t-test result would not be reliable in such a situation. In Table 1 it can be seen that the results of the paired t-test and the Wilcoxon signed rank test did not agree. The non-parametric test results were more reliable in this situation and indicated that there was a significant difference (p 0.002) between the SimPlate™ and R 2 A methods, with SimPlate™ obtaining on average 2.5 more colonies than R 2 A.
For the YEA vs R 2 A comparison, the one "outlier" sample can again be seen in Figure 3 . As before, this observation would bias the estimated mean difference towards the negative and inflate the standard deviation. Thus, the results from the paired t-test result would not be reliable in such a situation. While the results of the paired t-test and the Wilcoxon signed rank test did not completely contradict each other, the estimated difference was larger using the paired t-test, and the significance was less than the Wilcoxon signed rank test. This is what would be expected in the presence of the outlying sample 95. The non-parametric test results indicated that there was a significant difference (p 0.009) between the YEA and R 2 A methods, with YEA obtaining on average two less colonies than R 2 A. 
Conclusions
There was evidence of statistically significant differences in the counts obtained using the three different methods of quantifying bacteria in water. The IDEXX SimPlate™ method obtained the highest count on average -being significantly higher than the R 2 A. The R 2 A method obtained the next-highest count, being significantly higher than YEA. The IDEXX SimPlate™ method must be used at 35-37°C for 48 h. Shorter incubation periods at 18 h and 24 h are not recommended for this method, as most positive wells developed after 24-h incubation.
Overall the SimPlate™ method was easier to handle than traditional plate count methods (pour, spread). There was no media preparation, and this cut down on labour and equipment cost. Additionally, the reading of results was far easier with the IDEXX SimPlate™ method than with conventional plate count methods. 
